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POLYMORPHS OF A MGLUR5 RECEPTOR ANTAGONI ST The present
i nvention relates to nono-sul fate and hem -sul fate

W@ a0088748H7 2- Chl oro-4-[ | - (4- PCT/EP2007/063721

fl uoro- phenyl)-2,5-di nmethyl -1 Hi m dazol - 4-yl ethynyl ] -p
yridine, to crystalllne and anﬁrphous fornms thereof
and to their use in pharmaceutical fornul ations.
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dinethyl-|Himnm daz
ol -4-ylethynyl] -pyridine has been al ready descri bed

i n published PCT patent application No. WO

2004/ 108701.

2- Chl or o- 4pDLYMORPHE I RNeDYURS5 REGEHTOR AMIrAGDNISITdaz
ol -4-yl ethynyl] -pyridine has been described as active
on the nd uRS5 receptor for the treatnent of diseases,
related to this receptor, such acute and/or chronic

ur ol ogi.cal dIS rders, rtlc | ar. anxi ety, or r
E E%P’Eeﬁ%'gtl%Hflo%Fe URY @ﬁpen%ﬁ@ aé‘?;%ﬂcgh‘ﬁ’éﬁ Wlé]&?r 6&%@0 %‘8[%1%“"4‘ [1-(4-
ﬂg@ﬂdlﬁlienlyl)\@?i ddﬁé’fﬁﬁeLHf@hddiblezl whedyher] Iﬁjfﬁdihleo iy sgas€and

i ndu urlng r]glgntlnence besity E le X or
AmRer us foyms thereeka Bél&ftlr U P ?ré%aéﬁ'ftlcla ERLagARnS-
relates to nDno sulfate salt and hem -sul fate salts of
th foII conpo

S{orr sl Lr(fh uppp- Ph%ﬂoz priRgthyL-bHgmidarel-Apiethmy] Ipidine has
Béerﬂalﬂéb@}t Dsebdd in PYbIighed®CT pht@n Qp PIRsatias MRS WO Lb&4/108701.
present invention relates to two distinct crystalline
forms A and B of the nono-sulfate salt of

Z'(ﬁvl'!b&r-@'[ ﬁ(ﬁiﬂubfb ﬁh&@[)oz phﬁrﬂydh)/r 2HAnAE4Y!- Bl ethyv | ﬂfﬁﬁne has

ol - yl et hy di ne. not her "aspegct
B?@s@ﬁ@ﬂheﬁ@é ﬁ?t}VS ﬁnrt%‘r BAuR} becemr é&@?%%@emfrﬂwsef Helated to
mmoRsetbAtEchSRlute &d/or chronic neurolo ical disorders, in particular anxiety, or for
2-Chloro-4-]]-(4-fluoro-phenyl) 5 di met hyl -1 H i m _daz
Hie-traypentief fyropic dacyiemain, Rrafestion a&ﬁ@ﬁﬂéwer dapags failpfrgvhether
RFRSRHischVRMde) ﬂlrirﬁ‘alryain%énﬁ&n‘éé Yobkatyl FRgilé-Rrdn AR, t he
hem sul fate salt of 2-Chloro-4-
[1-(4-fluoro-phenyl)-2,5-dinethyl-lHimdazol -4-yl ethy

MA first apbd tHeResedNavafiRnatB L k@RRM oSl S s@shd R&hT-sulfate salts of
crystalllne and anor phous fornms can be distingui shed

the following compound:
\FN
/

Cl

F
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl|-pyridine.

In another aspect, the present invention relates to two distinct crystalline forms A and B of
the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-
ylethynyl]-pyridine.

In yet another aspect, the present invention relates to the amorphous form of the mono-
sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-
pyridine.
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by physical and chem cal properties that can be
characterized by infrared spectra, X-ray powder

waledoBioawhT on patterns, nelting behavior or gl aBGI/EP2007/063721

transition tenperatures. The present invention also
provi des pharmaceuti cal conpositions cont ai ning the

gﬁ%ﬁlzﬂl%%er% egt ?@e clg ?ﬁen? fn)égl]it Pl?es%r) c%}%flﬁ%?&l& At e hemi-

har ceu ac ce e carrier
pafatd &ahlo&ﬂ Chlbe- ﬁ}db{ééiﬂuormphmyil)ehSahmethpk d)HI—ldBdazol -4-ylethynyl]-
gI%Lngceutlcal conpositions containing the
boverent i oned salts, crystalline or anorphous forns,
and one ore nore pharnaceutlcally accept abl e
n% Eéf‘r(])eerrﬁg’r)tltolgllecg g(ftg &g?ﬁgﬁ \{racl}% 3 ihe I%d arggr%%dan ?ﬁn\é\nézetlrg be glstlngulshed
hyrphphnhamd‘ arermgcat proplemem;leni caimbe d:l’meaqnerr&pdibatnfmnecbsfpectra, X-ray
nedi capent s s { |nl§h %Qntrollr Rre %IOH q
PRV RS Gk e teans prUMRG<hRMoF & BY SRS R HEE S e s
|nclude acute and/or chronlc neurologlcal dlsorders

cul a

Bre&chrtt 1nv§af1(r)]n afé? Cc%elgrg rérgl]aace%tl ai f(f %?sn Cf)an&ﬁantammg {he
ﬁlalvleufeﬁtwvﬁmttshhg Cd‘“@mﬁ for dmﬂﬂﬂmlfm add a phamaicyutically acceptable

|nconhgﬁen0ﬁ 3%§Slt Fra O - X Qﬁ? gyn F fannpO$UOns
dmlftﬁlhﬁrgtthéreltcezrejnepabmeelrsaltgfcr)atatlmloﬁalmdrphomffoﬁnw, anhdond ore more

t - syl f at |t of .

DR ERTBr gty 1 e PP 7B k8 e ey -

1H—inidazo| 4-ylethynyl] -pyridine. Figure 2: shows an

Lrg%c Pr Pffa Reglé%feﬁg}t/e&gﬁo%qg%/ é%qwlelglgpﬁ%%lgfeﬂ%% rﬁ%stafhne)or amorphous

foane l-cSIhJ bé Ziedl fSﬁﬂiltefpfﬂéparatlonhof medicaments useful in the control or prevention

2= orqQ-4-J1-(4-fluaro-phen

e trdaoic on BF ar bR T DR P Aesiee s uispgior shroni

f[éﬁ(—ko(o'g[tar diﬁbrﬁf@,}hh@ftidutaréﬁﬁk%bﬁff,or ]E\I‘Etttéa&heﬂ'tﬂif @Henic and acute pain,
of ;at ot. o or

%la%%{rlé el (éana)ef\g%,p flaﬁure whether drug orrglsease 1nd1|;ced urinary

&rc&ﬂﬂu@errfae,%bﬁeény( Brall&adrqa-mhenyl ) - 2, 5- di et hyl -
1H i m dazol -4-ylethynyl] -pyridine.Figure 4: shows an
XRPD ( X-Ray Powder Diffraction, Scintag

dighfd B@hW@XRPD&KfMy@Mde&]Iﬂ’@t@@i SITOE diffradcnmetd) @httern of a
salt of

{ he rlg f fz?lflllrllf a%) hFWOSL]}BfﬁEﬁ%t Pf %—Célloro -4-[1-(4-fluoro-phenyl)-2,5-

dlmethyl 1H-imidazol-4-ylethynyl]-pyridine.

Figure 2: shows an IR (InfraRed spectroscopy, Nicolet spectrometer) spectrum of a typical
lot of form A of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-
1H-imidazol-4-ylethynyl]|-pyridine.

Figure 3: shows a TGA (Thermo Gravimetric Analysis, Mettler-Toledo system) curve of a
typical lot of form A of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-
dimethyl-1H-imidazol-4-ylethynyl]-pyridine.
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di met hyl - 1H i m dazol -4-yl ethynyl] -pyridine. Figure
5: shows an IR (Infra Red spectroscopy, Mattson

wGep@srewnet er) spectrum of a typical |ot of foreT/BPwb7/063721

the nono-sulfate salt of a
2-Chloro-4-[1-(4-fluoro-phenyl )3-2, 5- di et hyl -

- 4y t by - Ri.aur e.8: 0
Bl Ph R a5 YR o R DB, 5 LR R cRORE Bactern of
sypshklo) otorme of thantoppistithtelsalt o0F-Chbmrm4B| lof4-flhero-phenyl)-2,5-
n I e I .

Jretn el SRty Rlwrd e - 2. 5. i ety -
1H i m dazol -4-yl ethynyl] -pyridine Figure 7: shows an
R & SRR e k) HSiros By pPEkPhBsctgmeres spestrgp of 2
tyipecahlenbf ouhfBadfethe alanoedulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-

-Chl oro:4-11-(4:f1 yoro-phenyl)-2,5- di methyl -
S e RO Bl fe i gure 8. shows an
IR (Infra Red spectroscopy, Mattson spectroneter)

E%ﬁ&{ g'; Eﬁvg ! ) ?@é?’('t%gr?ﬁo b(r)gvir(r)lgtrifc %rnglyés,ofA Erllqs?ruments system) curve of a
Bpical lor of b+ inl B ¢fAhé hwawesufthesylk pf 2 ChiordidaElt- t¢tluoro-phenyl)-2,5-
Him ol -4-vl et hynyl)l -pyridine. Figure 9: shows a
%ﬁ&tgﬁﬂg%lﬁé&‘fﬁ%ﬁ%@]} Rﬁ{glﬁﬁ% is, TA Instrunments
system) curve of a typical ot of formA of the
fate

% M '%%Qv&s_ 111 gl?%bf(gz%aryol)_oa@gﬁ%ﬁ r_aiticg{, Saiinmgtq%@liagtometer) pattern of a
fyipidahliodl aZfokm4 yi tht hymy kil fatgpsatt di2n€hlofd-gut €4 Miorcphwsyl)-2,5-

n_ XRPD ( X- P r Diffragction, STCE
gﬁ@%ﬁ%ﬂ%@%l‘gﬁgﬁw% 'cPfyrlgmteypi cal lot of the
anor phous form of the nono-sulfate salt of
Siagres? B i Tntis HESSREGpbe nynyiep sossyremsg spectrum of
Bipgdl et &f fbrmshofvbe aﬁm[—aﬂfd‘[ﬂiaﬂt&)f@?@hl&ﬂﬁ—ﬁ[ﬂngﬁlhp)/o—p?enyl}])—2,5—

Ni co] et _spectr ter ect.rum of a typica ot of the
g%ﬁ%ﬁdl@@&faﬁﬁﬁé 'Y]leﬂé’n?%r@'r%’pgﬂ]lef ate salt of
2-Chloro-4-[1-(4-fluorophenyl) -

, 5-dj et hyl -] 4 im dazal -4-yl ethynyl ]..-pyridine. As
Bl h bt TOS PRt SR A Dt Pibtuieh g qurve ofa
il loabf fohatA bk BemndB@fate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-
dimethyl-1H-imidazol-4-ylethynyl]-pyridine.

Figure 10: shows an XRPD (X-Ray Powder Diffraction, STOE diffractometer) pattern of a
typical lot of the amorphous form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine.

Figure 11: shows an IR (Infra Red spectroscopy, Nicolet spectrometer) spectrum of a
typical lot of the amorphous form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine.

As used herein, “amorphous forms” or “amorphous” denote a material that lacks long
range order and as such does not show sharp X-ray peaks, i.e. a Bragg diffraction peak. The

XRPD pattern of an amorphous material is characterized by one or more amorphous halos.
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range order and as such does not show sharp X-ray
peaks, i.e. a Bragg diffraction peak. The XRPD pattern

w@tooal74sDr phous material is characterized by PEBEPR2007/063721

more anorphous halos.- A - Bragg's |aw describes the
diffraction of crystalline material wth the equation:

graﬁ S lPaw d%(:]iabes tfl]e dl?f%)cglon\/\'{? cgstapme tmat rlali Rf?tﬂqhg é:’lquaa 100;

ween iTsS 0 in acrystal
édspa0|ng) theta = Bragg angle Ianbda = wavel ength
¢einriheta =rit legdda When Bragg's law is fulfilled, the
refl ected beans are in phase and interfere

%Q@IH&QtﬁeW1cﬁ&r unedncBbaogerdpilfsr&aﬁja@éht peAkSinad @ystal (d-
obs;erveg%t he X— fract attern At angl es

Sracingeit r6$31"€1% "t heVBf< 7 PEEect ed

beans are out of phase and destruct|ve |nterference or
Wareadirhgy d low iofmdfilled, thAnmelepted bsammérerin ahasd@aeq imtedfere constructively

cﬁ{haﬂ;ya Edtﬁgc?cﬁzgn Wa%gmb]@% gge i rfa{r Hﬁfﬁ&ét% A{J%‘Ft@hls A a%gles of

serv e I on
metsieperoribeapp the %raama r@kpt?dﬂ)ems tif@lqur gﬁtdpéoand destructive

g‘ltér?err@tﬁte'o@ Qaﬁ@ﬁﬂttm&ﬁ‘rst rA?n(% hé&s IﬁQt‘éﬁﬁrdo‘éé hét s@fﬁﬂf Btagg’s law and
pattergag an anor ph gance e FWHM of an

ﬁ?ré;f‘ﬁgﬂ aqRf Feghs Af5 %"r"e etX/\B‘Y 66Qn paftesn het a.
"FWHM' neans full wdth at half maxinum which is a
mﬁdth of a peak appearing in an XRPD pattern at its

rlllamt(])eI us haloAtlTsDarnp lr'loc’xirfng{eWb fll a]t)%cf? iy ac%il'” ];naatme &r%l ih the X- ray
i's use ereln as abpbrevia on o € anor phous

powddraliffmnaers pdtfean ef amhmorpthous substance. The FWHM of an amorphous halo

I henyl)-2,5- dinet hyl -
%lﬂgkpggggwﬁd?é%a”hgﬂﬁgip-pyrld|ne "API" is used

herein as an acronym of active pharnaceutlcal
PgTRd? efthns fultaridib/At Bhlf WRiMBMOwWRIth igd Ridiiabf a péak app@Mling in an

as abhbre on for the crystalline forntA of
SREBl e AP el el o
2-Chloro-4-[1-(4- quoro phenyl) -2, 5-di net hyl -1 Hi m daz

OAmérphdue tdryinyf the nfyiol gl fae.salt” is used herein as abbreviation of the
amorphous form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-
dimethyl-1H-imidazol-4-ylethynyl]-pyridine.

“API” is used herein as an acronym of active pharmaceutical ingredient.

“Form A of the mono-sulfate salt” is used herein as abbreviation for the crystalline form A
of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-
ylethynyl]-pyridine.

“Form A of the hemi-sulfate salt” is used herein as abbreviation for the crystalline form A
of the hemi-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-
ylethynyl]-pyridine.

“Form B of the mono-sulfate salt” is used herein as abbreviation for the crystalline form B
of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-
ylethynyl]-pyridine.
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"Form A of the hem -sulfate salt" is used herein as
abbreviation for the crystalline formA of the

wheonsossbf at e salt of PCT/EP2007/063721

2-Chloro-4-[I-(4-fluoro-phenyl)-2,5-di nethyl -1 Him daz
ol -4- ylethynyl] -pyridine. "FormB of the
nmono-sul fate salt" is used herein as abbreviation for

the crystalline formB of the nono-sulfate salt of
?Fr@hbmebiszusfd hdrdinfals ttim@bp&my)h)of hHSret st biyd-Chldro#t [da@-fluoro-

Bt 2 s R AL A1 BRRfine | o used herein
2- Chl or o- 4- [I-(4 quorophenyI)

2~di et | Him dazol et hynyl] -pyridine. "IPA"
iIsP%use ﬁél)réfaellrhasaas? WnECt on m&)fanél propanol. "ACN is

used herein as an acronym of acetonitrile. "IR" is

her ej as an_acron a Red, hence "IR
SRET PR RedheSin fﬂ%fonﬁ‘aoféﬁ%%ﬁfﬂ& "R spocira ware
recorded as f| I m of a Nuj ol suspension of

: of « b
TR G wortRatat SURR 18N hepti Db B e BAR 1R Red
tpeattami tiRapera de’ne réSpﬂiBtlras)ﬁhh efa N$1](ﬂ stpendiet O6f appr@OBXRLly 5 mg of
t 2 1
SoafE Ry il bR et Fhoies o TR FEACRGrometer i

treconidanccaTh&Bpecdiosetaniid HNappt &}A0EB @ yq@ivAem r@blution 2 cm™, 32
t he

3Bt s R ARVERPEAN Gal Ay 2006 FTI R syst em
I(Iresol ution 2 cm 1, 32 or Irmre coadded ﬁgfggéeut
éggrélﬁ{m egjl' gf{l ]éerc}ra egg ?egglaa ﬁ SKBL Hls%m?tﬁ\?ﬁmog’lmately 0. 6C 0¥ sample

i e SEnV@b i RIBS In 80 dabd, Ithezﬁfesuomteﬁblslau\z[eutm @aityi 3090 FTIR system
grgent S mJlls iers gﬂt ener colorants, flavoring

%(thtédn %rrm%fr%? dtsﬁ%n snotic pressure,

buffers, maskl ng agents or antioxidants, etc., neans

r macol ogi cal | ccept abl e and subst ant i
PRk Ra R Yy TEC B B0 A SRS B0k Al s cxcipens
admmu@ @rdsSrvaives, ruoﬁibelizeﬁb stplbiEdTe Geutin gCbhty, ean@lﬂaﬁéxakﬁme:eteners,
nce ngans. subst ant.i afJ ¥, non- toxic to the subjie E
Gﬁpl‘i‘aﬁt avoring agents, salts for varying the osmotic pressure, bu ers, mas Ing agents
or antioxidants, etc., means pharmacologically acceptable and substantially non-toxic to

the subject to which the particular compound is administered.

»Pharmaceutically acceptable® hence means substantially non-toxic to the subject to which

the pharmaceutically acceptable material is administered.

“XRPD” is used herein as an acronym of X-Ray Powder Diffraction. X-ray diffraction
patterns were recorded at ambient conditions in transmission geometry with a STOE
STADI P diffractometer (Cu Ka radiation, primary monochromator, position sensitive
detector, angular range 3 to 42 2Theta (deg), approximately 60 minutes total measurement
time). The samples were prepared and analyzed without further processing (e.g. grinding

or sieving) of the substance.
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the pharmaceutically acceptable material is
adm ni stered. "XRPD' is used herein as an acronym of

wo2map748onder Diffraction. X-ray diffracti on peCT/@8PW87/063721

were recorded at anbient conditions in transm ssion
geonetry vvith a STCE STADI P diffractorreter (Cu Ka

éﬂ? na{ﬂle%p X-P a{a&&? NG ﬁ E%I;efﬁ'lﬁrg(? §Qm)§ae§1)a {b!)v\é(?er X-ray

ran

dﬂiﬂﬁc@dﬂn@i@i @qLMpﬁte mmut@&dtc@bpér KEER&UGBRRbuilck. MEhe sahkjes were
anpl es were prepared and anal yzed wi t hout further

pqaongls&ong (te 36" 2@@25 todionYlheta legh |angyatobf t°heer minute with incident
b L | ff te
u 3 §%1rs é)%? gl Y a}éfl g)%fr%qg%gé%% frsl 1:¢1§1)§ of 8% S0 mm.

d| ffractorreter eqw pped with a seal ed copper Ka 1

di. at
Ry e S dp ey el S S R0 e EPoRohdegniometer
whd hleasmmedjz&mnﬁmﬂ rosditibnsvAdietratiofly,Zhangstidl was @ottd in a nitrogen
ted b | i i dt h f 0,3 . .
Srongt SRS me R s piceth ' afert a ol el nifpcton
b €D fiwnk SDPE¢Daangadt). dﬂElﬁlle I‘casamdo-ﬁmh&ufrﬂﬁf 0eitl A wavelength
ternative

Bt
Bon e P ST KR Pttt eEeh I The crysta
Vel e ovds eﬁlt/aﬂalﬁhreﬁnéﬂl' With kﬁa@dtrﬂ@rﬁkﬂbgra@hfcfsbﬁwhﬂeol’n this case the

t ST dt). Ip thi
AL OR it BT Aadbal RGO st Dsed for - dat a
coll ection. Data was processed with STOE
| PDS- sof t Th t t nd .
NPT AL T A Y el DS B AishiAe 5T PARred f ambient
L BGRTR 4 BRIKRF QANRM At X Hirh EHeMeRY léK’E)r KMI’&UOH, k 0.71 A).

(Karl sruhe) was used. Alternatively, si ng e crystal
Rawayeadiefekmdatadmmmmmsatw vkstparfeemed wish she flotlowing softwares:

§ l V%&ﬁq"l g, Bﬁp gAH@TﬁHLBVé%lSB 6%%%3 S@%t”‘m/ erﬁé)n 2. 10 Bruker

ract onet er radiati o
dealem'«b?( @aﬁasttfmaﬁec i Mtaélg®latW1§¢pras Usés £Q£?r3wéaramt trhthdqle structure

d e (PRI EScal MR & i fi t t F?
SR G LR a1 A R R Qe rsgrent asaine
Bm:kr@rfopmacﬂ yecooding X S@wr@sGeMs SHEiéiTLTWdrswrﬁ 14; Bruker Analytical
I‘H, Mlg& ﬁltlﬂg Eﬂé structure

89?%‘% * éy(?fe?ég%g ucinl%er cal cul'ations and
f uI | -matri x | east-squares refinenent agai nst F2
“TGA” is used herein as an acronym of ThermoGravimetric Analysis. TGA curves were
measured on a Mettler-Toledo™ thermogravimetric analyzer (TGA850/SDTA). System

suitability tests and calibrations were carried out according to the internal standard

operation procedure.

For the thermogravimetric analyses, approx. 5 -10 mg of sample were placed in aluminum
pans, accurately weighed and hermetically closed with perforation lids. Prior to
measurement, the lids were automatically pierced resulting in approx. 1.5 mm pin holes.
The samples were then heated under a flow of nitrogen of about 50 mL/min using a heating

rate of 5 K/min up to 280 °C.
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were perfornmed according to Sheldrick, G M
SHELXTL(tm Version 6.14; Bruker Analytical X-ray

wWEIEBeM97 | nc., Madi son, W sconsin, USA, 2000.PCTER007/863721

used herein as an acronym of ThernoG avinetric
Anal ysis. TGA curves were neasured on a

ML B LA AL LDRROL VIR FIBLYERT: Res 2950 TGA from

TallhhF@hénSTHER@ti6AkAte @ds OAC/ ﬁlﬁﬁwftﬂ lagtréntpi@ge maintained
i nternal standard operation procedure. For the

thievghowt R W8t ri ¢ anal yses, approx. 5 -10 ng of sanple
were placed in alum num pans, accurately weighed and
hernmetically closed with perforation lids. Prior to

e tRea el effesieyelampyngemeins nGinaung d1at s efieeivedq prevent, alleviate

bESHLIrR PR PélisedseD 1BhgtHeQlBSy 13?‘1% SEBYRd DR d.
wer e tﬁenstegted unéﬁrear?yg Qt nltrében Sfégggutugéﬁmw

/mn using a heating rate of 5 K/'min up 280 )
fearmaceticat qqyléwmqnﬁ of W@g?‘é?@rlﬁ%ﬂp.aédlélﬁwt? ons owig salts, crystalline or
SABEHHOUS b riiabébrainkito BRSIn@Rn Hedhtiohedh dinaBstd, Hz{He&Urﬁam a
The heatlnﬁ rate was 10C/ min MAth a nltrogen pur.g

X

ReaTAtass yiEcallY #cerfable Grrieher mare Pharmaraibisyty acsgntple Carriers. Suitable
phigRi MR aBRUBStabIFRARR AN 3HD rrriabéﬁtlchlﬁf I%tllft eiﬁbfg\éﬁmtaﬁd organic
prevent, alleviate or angeliorate n@tons of  di sease

GRS o LaFigse: FINSITT Qaderiyptiven &leg%ﬂfj t SUEICrigide og Hp s and the like
ERASREEUbE S AQAPARhIhANSs BF d&s, | 'cGé’t@d[‘ tbR¥s, dFadées and hard
addition to one of the salts, crystalline or anor phous

£drtiRe APTBTSH |Sﬁgahl@ca(\rﬁ§rs| ﬁwﬁtge@ﬁnﬁﬁﬁsp]@ﬁ alg> for example, vegetable oils,
0@&%'ﬁ%b&Mﬁwoﬁéﬁn&H&&ﬁkﬁb@k@&ﬁ&ﬂ@ﬁ@#tk?éhhﬂ o G ARRaRE 8f the
carrier or nore pharmaceutically acce | e carriers.

Sifive apPESR AP FREEIR AR IOV eic bRl ‘atﬂqélré%\m the casejof sqftgdatine
RHRLIIBCEHabk@hirerd 138 tHo sol HYNG A eBfH @IBRAB) Water, polyols, sucrose,
carriers. Lactose, corn starch or derivatives tﬁereo

P sugregliGaseqafdae ldre. i ts salts and the |ike can be

used, for exanple, as such carriers for tablets,

coated tabl ets, dragees and hard gel ati ne capsules

She prephiation of therfeeetbase S6htorgdt Ht (4nduqrapthenss- 2 dimetlyyl-1H-

N f
g e o™ b R R TePIRE G e

D tch@ons Nos WO 2004/108701, the content of which is incorporated by reference

herein.

As already mentioned hereinabove, the present invention relates to novel salts and to

crystalline and an amorphous form of these salts of the following compound:

2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl|-pyridine.
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active substance no carriers are, however, usually
required in the case of soft gel atine capsul es.

w&eiosabice7 carriers for the solutions include, POF/EP2007/063721

exanpl e, water, polyols, sucroge, invert sugar,
gl ucose, and the like. The preéarati on of the free

DR pesrdound thor 3Gty bhaypio b b hdipr v Hrimigpol-+
Vlethdnyll @iy tigimy Ic}m bp;so]athdnéemadmgexpnn aha leaﬂhyod@é popatadidn, as a

%6%/ %B@%é’? Pﬁ;ermg%%lf iaﬁglgl :Mgflf:lholnz :\Igior\r;\f))r at ed by

refer ence herein. As already nenti oned her ei nabove,
nt| on re tQ al t

orm nﬁ%gltm IBn he mono- suLa Ez geﬁ as we ove a{l ﬁ epk?oqasl?orm fan be isolated
crys I ne an an anor phous Ofﬁ]O salts o

frbm ﬂhelnhcow n@fama‘boﬂh{ﬁhloro -4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-
(4-fluoro-phenyl)-2,5-dinethyl-lHimdaz

oIY Wygtlﬁ’ynyﬁ -pyridine. It has been found that

2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dinmethyl-1Himdaz

Ieth pyr i di can i.so] at ed e
Bt Aol R 30 LSRR B BN E UG PRE BT 3 bl oro-4-1
(a@ﬂaomphensljlz‘ atdengh)lt 1H ol dazél - eyt tyaw iy Bridinet he
nono-sul fate salt as well as an anorphous form can be
i solated fromthe nono-sul fate salt of

ZhEhloab esulfafelsal( 8f 1- thTrO-élphe(th)rorB Iﬂred&lf)@tﬂ?ﬁiméthﬂi IFl-ai@zdazol-4-
Dy g e b b i B i R Rafor SR BIEETH BHHhBbR-pheny)-

25¢hmethd-4Hq-imidazol-4-ylethynyl | -pyridine with sulfuric acid in 2-propanol with
L met hyl -1 H i mi dazol - 4-yl et hynyl

%‘fbsﬁ%epgfﬂ?gltanﬁﬁlég%ﬂglt%ﬁﬂnr ate salt of
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dinmethyl-1Himdaz

Pl o5 PGt BBl o B p o1l EPBhEHRyPerS -5 dimetnyt it

2niaghl neglbgiknyl Hpiidida zsal SO'ﬂV‘eMJ[ atd)yemystallinefyirhdi ne with
sulfuric acid in 2-propanol wth subsequent
spont aneous precipitation. FormA of the nono-sulfate

Eaﬂnﬁ Afo thd@ono- sulfate salt can be obtained by salt formatlon of 2-Chloro-4-[1-(4-

uor@ @}e@yﬁﬁﬂifi Eg}r q%j gcglzgly %%rltgglry\l;gﬁltp%fph w1th suq}unc acid in 2-

propahell wikheibs@ueht spontaneous precipitation or by re- crystalhzatmn of form A of
the mono-sulfate salt in solvents comprising but not limited to ACN, ACN/water,

methanol, ethanol, IPA, acetic acid, 1-octanol, IPA/49% sulfuric acid (10:1, v/v).

Form A of the mono-sulfate salt can be characterized by at least three peaks selected from
the following X-ray diffraction peaks obtained with a Cuk, radiation at 20 (2Theta (deg)) =
9.8,13.4, 14.2,18.1, 18.9, 19.6, 22.6, 22.9, 25.7, 27.1 and 29.9 (£ 0.2° 2Theta).

Form A of the mono-sulfate salt can be characterized by at least five peaks selected from the
following X-ray diffraction peaks obtained with a Cug, radiation at 20 (2Theta (deg)) =
9.8,13.4, 14.2,18.1, 18.9, 19.6, 22.6, 22.9, 25.7, 27.1 and 29.9 (£ 0.2° 2Theta).



10

15

20

25

30

Form A of the nono-sulfate salt can be obtai ned by
salt formation of 2-Chloro-4-[1-(4-

wo basotsphenyl ) - 2, 5-di net hyl -1 H i mi dazol - 4- yl ep¢iyRpL0p7/m63721

yridine with sulfuric acid in_%: propanol wth
subsequent spontaneous precipi tati on or by

F(ﬁrn‘f Alyo%ttl?elt it l(zzlgtslﬂ%][g Ig%tg gaglrbrp cﬁa%f e};lped[lgpdﬁ ?ea?t%&{@% feaﬁsaée ected from
AMNONGAE X- tdlifﬁﬁ@tllon ]ﬁ&lﬁ@&lﬁhmeﬁ RAth 2CELirediaGdiflat 20 (2Theta (deg)) =
1-octanol, IPA49%sulfuric acid (10:1, v/v). FormA

B8, 1hé Itands.5ulsfatl BosH.6, 228n2H8é 2<7Haanalca9§r0iz(é@|° BYhein).

| east three peaks selected fromthe foll owi ng X-ray
diffraction peaks obtained with a Cuka radiation at 2q
Farmhatd tideoghd-salfSe §lt &B. odbso bfhlthﬁ;act]:ﬂzéli bylt8e ﬁ)lloMnﬁX ray
22.6,.22.9, 25.7, 27.1 and 29.9 ( 0.2 2Theta).
dffragiionmspls.cipined with élune aaﬁilﬁ@nc%ﬁ aPagthsty &Ck@a>>by9 §t 1414,

5§?st5 hYs Pzeéa‘éésso%’fal I m(t h@g:u%'rhet ng Xray

fraction pea kKa radi ation at 2qg
(2Thet a (deg)) = 9.8, 13.4, 14.2, 18.1, 18.9, 19.6,

9, 25. 9. Theta). Form,A . .
Bfind et boBRiontiud Sl B o e bRkt S S osler diffraction
pb&esh skevieon figaksl. sel ected fromthe followi ng X-ray
diffraction peaks obtained with a Cuka radiation at 2q
(2Theta (deg)) = 9.8, 13.4, 14.2, 18.1, 18.9, 19.6,
B2rnb A of 2hOmord-siflfate falflcadrtbo2R.cBaracteriZedbhhet iajraredaepeotAim having

f the no-su t a C a C a rized
Thiab PO RSAS R R B et aonetiohS e s bRAT HEU 5L 1% 1295,
Cea6a 1 r6xdlil B7L ONl6at 06201 (12THEY, 855, deghnd 579’ (133 dm'14. 2,
18.1, 18.9, 19.6, 22.6, 22.9, 25.7, 27.1 and 29.9 (

0.2 2Theta). Form A of the nono-sulfate salt can al so

berne hasfaled @bhaediflty silhenXddody chamaeerizdd Byf thadifi@ed spectrum shown
g &ter shown on figure 1. Form A of the nono-sulfate

| gu@ al so be characterized by an infrared spectrum
havi ng sharp bands at 3068, 2730, 2618, 2236, 2213,

628 587, 1569, 1518, 374, 1295, 1236, 11

011'111%%%@&”3@ e%bl,s agglﬁent 555 fofm gs B 52l AR HEEH Joss i

8b§émea)m thePFDEAchrvefprivhe dRBAmskitibaLesiahi oitAguraBso be
characterized by the infrared spectrum shown on figure

2.

As already mentioned hereinabove, all these characteristics are shown on figures 1 to 3

hereinafter.

A single crystal X-ray analysis of form A of the mono-sulfate salt was conducted. Table 1
lists as an example some crystal structure data. Crystal form A of the mono-sulfate salt was
found to be an anhydrate form of mono-sulfate salt as determined by single crystal analysis.
The experimental XRPD pattern collected with the form A of the mono-sulfate salt
obtained is in excellent agreement with the simulated pattern calculated with atomic
coordinates from single crystalline structure analysis, indicating that form A of the mono-
sulfate salt was a pure crystalline phase. In the structure of form A of the mono-sulfate salt,

the fluoro-benzene ring is almost perpendicular to the imidazole ring as indicated by a

dihedral angle of 90.7°. A hydroxyl group of a bisulfate anion forms an intermolecular
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Form A of the nono-sulfate salt
as no significant wei ght

al ready nenti oned herei nabove,

is a solvent-free form

|l oss is observed in the TGA
W@ 008074897 or t 0 deconposition as shown on fi QUPET/BP20A% 063721

Il these

characteristics are shomn on figures 1 to 3

AR PRAP it b

P bl T lit T

wapsrbrguﬁ’ate anion

also smvesxaaplérogemnbporst g&stpabr ﬁbmmpmtcemtédnmde@o}psmabgen atom.

form A of the nono-sul fate salt

was found to be an

anhydrate form of nono-sulfate salt as determ ned by
Fablg ecrgstylstalctian dhtpif formTAef ehepponormulfat sakRPD patt ern

collecteod wth ha 'Fnrm/\nf
CUT T LULolUT LU AL ]

t h
it

fa2aYa¥al cnl 'F ate cgl t
LBA A RAYS C=Av |

LII

dhtei ned is in excellent agreen
pattern calculated with atom c

pRormAtdt thdm@ososulfae edit
coordi nates fromsingle

Cempptratdre ne structure anal ysi s,
of the nonosulfate salt was a p
t

R9Rd2 Xt i ng that form A
ure crystalline phase

Ilrn +ha ot vrirnd i~ ~F £ Ar v~ A ~F
1 1 L1 U Ul 1 Ul 111~ Ul
stal systen), space group .
Chstal Pk SBAS A9 ring is alm

i mdazole ring as indicated by

Al
s?ndﬁ?%éﬁglcular to ihe

a di hedral angl e of

O@itzell Airhgrdiomxy| group of a bis
i nt er nol ecul ar hydr ogen bond w t
nei ghbori ng bisul fate anion. Th
serves as a hydrogen bond accep
i m dazol e nitrogen atom Table
data of form A of the nono-sulf
nono-sul fate salt is a nono-hyd
Form B of the nono-sulfate salt

uk £a.e9@n) An ¢ eragw0es)°
h an oxygen atom of a
s bisulfate anion al so
L bE $9960)a) pfot dhat(8if

crystal structure

e 8o Bolihe

can be obtai ned by

cell vélakneequi I'i bration of form A
salt in IPAwater (e.g. 3:1 v/v
nono-sulfate salt can also be p

t no-sul fate
?(gol‘lbdraaﬁg)of t he

r epar ed by

Meoleles it ek i on of form A of
in | PA wat er (e g. 3:1 v/v) . F

£he nono-sul fate salt
orm B of the

J & F= al all I urt Ill:‘l IL)
?Bﬁt F%%ﬂhgd?orn1A of the nonot

%E?%%@%Bgarfurn e.g.

aqueous sul furic acid. FormB o

f the nono-sulfate salt

can be characterlzed by at

r Ilow ra diffr
bR bio! dheRopSails S iy

S 188 %%@%ﬁ%‘? arye@@

[ east three peaks sel ect ed

tion obtalned

Form B of the mono-sulfate salt can be obtained by solvent equilibration of form A of the

mono-sulfate salt in [IPA/water (e.g. 3:1 v/v). Form B of the mono-sulfate salt can also be

prepared by re-crystallization of form A of the
Form B of the mono-sulfate salt can further be

mono-sulfate salt in e.g. aqueous sulfuric acid.

mono-sulfate salt in [PA/water (e.g. 3:1 v/v).

obtained upon digestion of form A of the

Form B of the mono-sulfate salt can be characterized by at least three peaks selected from

the following X-ray diffraction peaks obtained
8.9,10.2, 14.3, 14.7, 15.4, 17.1, 18.8, 19.5, 20.9,

with a Cug,, radiation at 20 (2Theta (deg)) =
22.5 and 23.8 (+ 0.2° 2Theta).
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8.9, 10.2, 14.3, 14.7, 15.4, 17.1, 18.8, 19.5, 20.9,
22.5 and 23.8 ( 0.2 2Theta).Form B of the nono-sulfate

wa@ ado8/oz@mn7 be characterized by at | east five peRKEEP2007/063721

sel ected fromthe follow ng X-ray diffraction peaks
obtained with a Cuka radiation at 2gq (2Theta (deg)) =

g%r.%%B 512%‘%@ %u]éeg[ aitﬁ%é?)g;éhalé&eljikglogffﬁtieﬁlg'tgfivé'pea?lps'sglbcted from the

FERQSAX fradt @iffsthibn pedksdthhay wigh @ CuzeehdRitioatat b@@Stheta (deg)) =
seven peaks selected fromthe follow ng X-ray

89f fG-ad#ido . pelaks 18bt Hi.S18.5vR Q.9 22.5Gunid= 3r8(d; @2‘7 @heth). 2q
(2Theta (deg)) = 8.9, 10.2, 14.3, 14.7, 15.4, 17.1,

18.8, 19.5, 20.9, 22.5 and 23.8 ( 0.2 2Theta). FormB

B66rnh Beof minni@e seHsfil&ite sdtadah be@harattsnzddebych drastotemi ek daLected from
the following X-ray diffractjion peaks obtained wt

tekallowigg éﬂaamhfér@ctw lzezhfh%lftame@ dya Gusg radiatign i 291@T§eta (deg)) =
%._621%,115 3 Flor mlé? f&f% 13:599 3%% n%22358 (grn(?Z‘?‘%Tﬁet%

hta horio-$ul ¥ate sal t-can a
be character| zed by t he X—ray powder diffraction

tt h 4. E
B3 L0 LR D B e T CtEHZ%dﬁ%YrtﬁoEOﬁlogvﬁ&ﬁfwffmon
Yk BBtagleanRbR0ds, @liaddr 45 28303 %eta3CB3) =292 30.228p3, 14 7,15.4,17.1,
719, 2608, 2231, 1622, 1585, 1565, 1 5 1439 13

184619.51204, 158nd 1314 6+ 0208%heth(47, 1015, 987, 901,
787, and 673 ( 3 cm1l) . FormB of the nono-sulfate
salt can al so be characterized by the infrared

EHER deﬂlﬂhérheifb@s@ﬂfaté biUda@ also be@hifaBeffedilyahemnay UWﬂa{cﬁffractlon
salt a nonohydrate with a correspondi ng wei ght | oss
P‘ﬁt"trﬂ Wo’& Y& 4as shown on figure 6. As mentioned

her ei nabove, all these characteristics are shown on

igures 4 to 6 reinafter. A room t.enperat.u i ng
E?@%@zﬁf the nggo- a'f&]%te S &aep g sh R gD Ssh L om having
Stap bu¥Rds a€ QNI GO 30055 29U, gmnphf@ teﬁisl 03, leszszt 155&59[1%5 1515,
ructu of t nono- su
T S Pt 8 5B oo W ar gt e 87, THero: and'675 & 3 ),
nono-sul fate salt as determ ned by single crystal
ana %Solf %he n-ggrelo %u ri‘leter: Isarng3 cgltna 50)1935:) aragtezltlzeed%y tﬁe 1nfr21ree sp\émcttrl?m shown

on figure 5.

Form B of the mono-sulfate salt is a monohydrate with a corresponding weight loss in the

TGA curve as shown on figure 6.
As mentioned hereinabove, all these characteristics are shown on figures 4 to 6 hereinafter.

A room temperature single crystal X-ray analysis of form B of the mono-sulfate salt was

conducted. As an example table 2 lists some crystal structure data.

Form B of the mono-sulfate salt was found to be a mono-hydrate of the mono-sulfate salt
as determined by single crystal analysis. The experimental XRPD pattern collected with the
form B of the mono-sulfate salt obtained is in excellent agreement with the simulated

pattern calculated with atomic coordinates from single crystal structure analysis, indicating
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formB of the nono-sulfate salt obtained is in

excel l ent agreenent with the sinulated pattern
w@alosreded Wi th atom c coordi nates from si ngl BCUEREDAD63721

structure anal ysis, indicating;?at formB of the

mono-sul fate salt was a pure crystalline phase. In the

Fl]taE o&f_ﬁ}u]? §g %%_Iléﬁl{eo%tﬁsa%fzs,aé:w% lre%g)t{lge;/{}”ystalline phase. In the structure of form B
bf2-iCirl ctaZio | 1- - fihetohphreply]) - 2, pdimathylel H timéladolhé glegyngigiyeidine, the

t n the fluorqgxbenz i n t he.jnlidazal e ri
AR IR GRS R Al BB TR P o e
hpproRiaet@y n7.t3° 0gRe pAftemtEPiniEa e hittoEMMbALkRAE an intermolecular
hydr ogen %ond with a bisulfate anign. At the sane

bYdregen brndovighup Piidata anion- {sthasaae fimgothy dipulfateppipndgalse involved
Wré@n%hﬁﬁfg@t%&@wﬁh%%ﬁﬁg: Yibldini@o fntk QEQRd aLARRr molecule.
and a water nol ecule. Table 2: ystal structure data

and structure refinenent for formB of the

nono-sul fate salt The anorphous form of nono-sul fate

salt of 2-Chloro-4-[I-(4-fluoro-phenyl)-2, 5-
E?‘#ﬁ@h%ﬂtﬁ;ﬂmt&a&é}ta ang Ptéwwweﬁnel}awi fe fosmcBypif the mono-sulfate

&t ai ned from a met hanol sol uti on upon fast

gvaporati on at apbout 65 C under vacu%gl e ano phogs
N84 of nono-sul fate salt can b&EOERAr A dhemopagulyte stk

- 1+ peaks in its XRPD

Pamhpenanireand/ or an infrared spg
bands at 2730, 2592, 2219, 1633

2eb4@iKhavi ng sharp
, 1586, 1570, 1513,

SRS BAE™ 8 B and 670 cin

ol

3
il

1040, 986,
. The

fatmn calt | h
Ul 1 act© L

~Aran al on o
S Al vAall dil SU JUCT

anmmrnhniie fAr e ~ o
ATTuUl 'JIIUUD Ul 1117 Ul LA YARAY)
Enitrcalt tlamérswaisby the i nfrared ¢
11. As nentioned herei nabove,
characteristics are shown on fi
herei nafter. The hem -sul fate 3
2-Chloro-4-[1-(4-fluoro-phenyl
ol -4- ylethynyl] -pyridine can

@all eslunfeor m A of the hem -sul fé
by sol vent equilibration of for

s pet Braahe (Shdwne enl 07 0g3H(&0) ©
al | these

o ﬁg?ﬂ;@(é)% 1L 100.1590(10)°.
yl -1 K imi daz

56 D saze oy 61D
Lrono-sulfate salt in

021.5a9ATan be obtai ned
m A of the

molecules in unit cell

2

Density (calculated)

1.510 g/cm3

The amorphous form of mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-

dimethyl-1H-imidazol-4-ylethynyl]-pyridine can be obtained from a methanol solution

upon fast evaporation at about 65 °C under vacuum.

The amorphous form of mono-sulfate salt can be characterized by the lack of sharp X-ray
diffraction peaks in its XRPD pattern; and/or an infrared spectrum having sharp bands at
2730, 2592, 2219, 1633, 1586, 1570, 1513, 1375, 1343, 1293, 1226, 1157, 1130, 1084, 1040,
986, 903, 848, 788, 712 and 670 cm™ (£ 3 cm’™).
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nono-sul fate salt in water. It can al so be prepared by
re-crystallization or digestion of formA of the

worowssehT ate salt in solvent systens conpri siPQI/BR1007/063721

not limted to water, mater/n?I anol (e.g. 4:1, v/v),
wat er/ et hanol (e.g. 4:1, v/v), ter/2-propanol (e.qg.
it FRETb ANl 0B PR B B SRl P e
ectrum shown on figure 11.
Chloro-4-[1-(4-fluoro-phenyl)-2,5-dinethyl-lHimdazol
-4-ylethynyl] -pyridine with sulfuric acid (2:1) (hem
4dshfeatiengblidreinfibdvhell these characteristics are shown on figures 10 to 11
gé%pgﬁgp-4-[l-(4-fluoro-phenyl)-2,5-dinethylIH-

I'mdazol -4-ylethynyl] -pyridine free base): Form A of
the hem -sulfate salt can be characterized by at |east

ree._pe sel et fr t foll ow ng, X-f.a .
ot FRuBERAT SEaTE Gl Tl Kk bR S Wbl Himigpeol-4-
y12thiyeylé pdeigk karr bd prePa@d by FolRentkfuBibrdtdn&f fdim 8,of e iBpno-sulfate
1§1%Wv%%.8, 25.0 and 26.2 ( 0.2 2Theta).Form A of the
FeH @it at e salt can be characterized by at | east
five peaks selected fromthe follow ng X-ray

P s BBty By SO FERABI BN oFhorth or i

inbn3d;sulfBte balt iBwer. 26cal alodbe PbepArdd . 2- 2yndliAaYion bodigesion of form

f the hem -sulfate salt can be char.acterized . at
Rortfuffimsuis 88 PRt A g o R RS RE bR Rl Eater
dhfet/mahidnoh (e aks viehtedtaddhamd be.g 46 ka ) Heded? -pespaadl @g. 3:1, v/v).
(2Theta (deg)) = 7.4, 8.9, 11.0, 11.8, 12.8, 15.8,

17.3, 18.1, 19.8, 25.0 and 26.2 ( 0.2 2Theta). Form A
Bbrnh Aeofhienhersidul fatesals & 4 creasliad Banbleydehafaai f thz éellddying salt of 2-

fal | .on X-ra iffracti eak btained with.a .
Ehfese P Pehro 2oy eomira faebya-g ey pyghe wi
ddllfuBic aﬁﬂ. (8; 1) Treri, sullfdte 3alt &Bthﬁ Z—Glﬁoﬁ)l—?i{ &(@—fﬁl{d@b—gﬁe@l)l(—Z,S—dimethyl—

2 2The orm A of the hemi-sulfate salt can al so
glg-lgﬂgﬁlg&?a’ﬂﬁtg‘ga’wbgm I gli‘?erl?%?g?bomder di ffraction
pattern shown on figure 7. Form A of thg hem -sulfate
salt can al so be char teg&zed by a frared spectrum
havi ng sharp bands at 3364, 3045 04,2922, 2851,
2717, 2208, 1658, 1632, 5, 1567,\1 , 1413, 1372,
1159, 1122, 1038, (8 902\ 846, 821, 788, @4 712,
and 668 ( 3 cm 1) N

F

/20N
7 “OH

Form A of the hemi-sulfate salt can be characterized by at least three peaks selected from
the following X-ray diffraction peaks obtained with a Cuk, radiation at 20 (2Theta (deg)) =
7.4,8.9,11.0,11.8,12.8,15.8, 17.3, 18.1, 19.8, 25.0 and 26.2 (£ 0.2° 2Theta).
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Form A of the hem -sulfate salt can al so be
characterized by the infrared spectrum shown on figure

wW@200B07469A of the hem -sulfate salt is a hem - PTERL067/063721

with a correspondi ng wei ght Ipﬁé_in the TGA curve as

shown on figure 9. As already nti oned herei nabove,

ﬁ!)llm Ekho%il?e l%fl?ir— saul‘fila%rslaﬁt 4F8e &{a?a(:?eg&\é\@ Pg 0 lfeésg Hrlffe eal7<s ge?e;(c?ﬁd from the
ereinafter. ATowand room tenperature sing crysta

Fello@yng@xahy §iffsac@ibn frealid obtBhed Wigh Reni; fididtidhert Sl ITHH@S(deg)) =
conducted. Table 3 lists as an exanple sone crystal

g 18t k(e 1818t B2.8, A6 8 A3,018. 1t he8hd asldd. ate0.8412(Thems

found to be a hem -hydrate of the hem sulfate as

determined by single crystal structure analysis. In

Féen dtaof wled humei-ail fafechlnc#n b cHaetdiend buhfladse sevah pealks bedeaed from
are two, APl nol ecules in the asymetric unit.

. ] The
tiedellowing Xaray dHpppiian ks eipinge el Mfadcedadiaiian ¥ (Klhefa (deg)) =
€ §i d tter l,cul i t h Go
e 5 T 3L xRl AN é’algﬁy%?éfgs bl b ae Abee):
indicating a pure crystalline phase. The conformations

f t t AP I I | i ght i f nt : :
P Aot B et rEara oo P res Bn fsdo bt apay diffacton
%&ﬂ'ks bbtafla~RBNZENE, LliRboRAELE DEhiA (G@gjl)(}’ L& 4,187911.0,11.8, 12.8, 15.8,

approximately 70 vs approximately 61); however, iIn

bnshisnpllesuteGand 2 chDAf e Tiyra) di ne rings are al nost
co-planer to the imdazole ring as denonstrated by
very small dihedral angles (approximtely 5 vs

P QXGRS Iedniyi- il fate KAl cpf AObadiRehddrizdabptie Xirdy geefer diffraction
atonms forminternpl ecul ar hydrogen bonds with a
BUfTASRORPBASESd - a water nol ecule. At the sanme tine,

the water nolecule is also involved in hydrogen

onding with t sul fate anjons. Table 3 : Crystal .
Tt Befp o Dy Sak FHb el b STRHHERERbY PG pabACtgm having
§ _Bﬁ:fhmss&ubfa@m 3075;';15@04T9922$ ags1, ealy, pifo_sf mafsul?ﬁﬁe%%t 1367\

rhi concentrations in a conposition further ]
o3 G [T phel acBicICab Ity S5 dBbab 4t s om).
known in the art.
Form A of the hemi-sulfate salt can also be characterized by the infrared spectrum shown

on figure 8.

Form A of the hemi-sulfate salt is a hemi-hydrate with a corresponding weight loss in the

TGA curve as shown on figure 9.

As already mentioned hereinabove, all these characteristics are shown on figures 7 to 9

hereinafter.

A low and room temperature single crystal X-ray analysis of form A of the hemi-sulfate salt

was conducted. Table 3 lists as an example some crystal structure data.

Form A of the hemi-sulfate salt was found to be a hemi-hydrate of the hemisulfate as
determined by single crystal structure analysis. In the structure of form A of the hemi-

sulfate salt, there are two API molecules in the asymmetric unit. The experimental XRPD
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i nvention al so provi des pharnaceutica
conpositions containing one or nore of the foll ow ng
WGEp@sioes97 - a nmono- or hem -sul fate salt of PCT/EP2007/063721
2-Chloro-4-[1-(4-fluoro-phenyl):2,5-dinmethyl-1H mdazo
| - 4-ylethynyl] -pyridine; - formA or Bof the

- te salt . . . . .
DRt SPAL SR S Eabying et sy s d g slepled with tomic
d¢drilmatha froim dnglk etybtyphsttjcturpynalgiinéndicatihgarpuse afstalhiee phase. The

hem -sul fate salt o : : o .
RS SRR Rl polsdiie sishay ifcentgf indiptodpy e divedral
hnglddiffesnbgsrbebyeenplye fldonoehenzereairgnmkdpheisidharderiog (approximately

2-Chloro-4-[1-(4-f|uoro-phenyl)-2,5-di methyl -1 Himdaz
& -VS&PQIIO&WFWH ); laww&r,ﬁ% %aﬁumg‘%ﬁﬁsﬁ’ rogyiidipe rings are

ﬁ%ﬁﬁpéé?laﬁe%&ﬁé BhidaZdl £iRELs ddnkthsRARA TRGEYsh@ldihedral angles
conpositions may conprise nore pharmaceutically

tppeptimbtely Xar ppprosinaaiely 6f). dhe portomasedinaidpaolamitrogdn atoms form
These pharmaceuti cal , conposi.tions can be jn the for
TR PG fooaniy SR chRet B0 SRl D ey AT the same
galeathic Rexta apded dsis akolinsolvedsn hedrobai bersling with two sulfate anions.
suspensi ons. The invention also provides a process for

the production of such conpositions, which conprises
rabR®: (@yblaestahtaesantal iaesirutd@ief refiabinontfoa Tohth A #Bthe hemi-
klf:@e galgal eni cal admi nistration formtogether with one

or nore therapeutically inert carriers. In addition,

the pharmaceutical conpositions can contain

The present

PREYMaceutical |y accept abl e pr es &PiAA 9lghe hemi-sulfate salt

_$955951hgers, Stabiftizers, wetti
milsifiers, sweeteners

colorants

994@?@“ S,

| avoring agents

e
Eaystad sstam,\PRAGE S1QUR he osnotic pf

ddenrgcinichyfcer s,

Wﬁ‘?@ﬁ'ﬂi antioxidants:

still ot
one enbodi nent of the invention,
of 2-Chloro-4-[1-(4-fluorophenyl

By o !
er Pﬁerapeutlcally val yabl e "su

TSI PR Grrrbgen

St ances.
b=he7. omooLS Wl f Atel 09a02(1)°

)- o
2, 5-di net hyl - | H-i ni dazol - 4- yl et hymy?T L H9F8dRner = 90

COMPSILERS at T east 70% of a 7442.8(9)A3
molecules in unit cell 8
Density (calculated) 1.370 Mg/m3

The salt can be formulated at low or high concentrations in a composition further

comprising usual pharmaceutically acceptable adjuvants known in the art.

The present invention also provides pharmaceutical compositions containing one or more
of the following species:
- a mono- or hemi-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-
imidazol-4-ylethynyl]-pyridine;
- form A or B of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-
dimethyl-1H-imidazol-4-ylethynyl]-pyridine;
- form A of the hemi-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-
imidazol-4-ylethynyl]-pyridine;
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crystalline polynorph of formA or B as descri bed
above, preferably at |east 90% nore preferably at

wo e@s74%% and nost preferably at | east 99% PCT/BP®07/063721

enbodi nent of the invention, tpée nono-sul fate salt of
2-Chloro-4-[1 -(4 fl uorophenyl)
2, 5- | - I
coriit BEbMfous Brbfoe 58 Mord H ELIAIRCL RS Simethy1-1 -imidazol-
dG%Ylkﬁh&leh—lp@mél,nepr eferably at | east 90% nore

r ef S %..and nmost preferably at |east
8@@3 s%%%a\é%&%ﬁ%g%ﬁ%%tg@e C?r%teﬂe i nvention, the
Eenthersﬂnlefpéaﬂn&ahticad)tmﬁpﬁnﬁmsonzbl- Jomifribe fhare pbpmenyiltjcally acceptable

hyl -1 H-i m dazol yl et hynyl ] -pyridi ne

(édorﬁlﬁlg aglg}soré “Peast® byanft(‘l; crystal I i ne pol ynorph of
ThesmphAaasacdesal cdeposiiosean pe af mle&blinyoﬁmblleeaedat@n%lets, dragées,
F%rgsatna éto?;gl?ﬁ neZl < (s)ulssars](gétlc?nss:/%mflﬁ%ngo{slge% Ier:rgsioenrsa'ﬁhé/ 1nvent10n also
palvides a proestsabt theeroducainnrop hmh&ohqxonimioas: odrich ¢egnjpriset bienging the

Ifjijlg\éegnq%nég)rﬂ %E Q)%dﬁ?ﬁggd her nabog? agéﬂemc qﬁgmtm%tr%ot}%l f?)rm together
pitevvanibor cm)refherziﬁenﬂse&l@snamcanhm.h the md uR5 receptors
play a role. Such illnesses include acute and/or
chroni c neurol ogi cal disorders, in particul aranxiety,
or additiort, hiee }bhﬂﬂ]htmmital&bmﬁmsiﬁlhs:cﬂmd)naﬁm pbarp&icéutically acceptable
{ whet
BreSaPehise 3o MRSt R MR Gsn P s S e dfipy s Woranes
HaagingageatasalAufor smrmgl‘nlee Ssahdti: paasdulfer ty@ff@k Ina3Ringrgents or
t
BEGREE TR tRelospry LT A SheRpriaayy G St
the group consisting of acute and/or chronic
I di d t
oo Sl YRR P onie T Pabt oL e o roblogd i -fuoro-
P@%iytbsl ,54diniethyd amgﬁdazbanlylﬂtbynmep}fiﬁhndj&dﬂ@pﬁyes @hls&aﬂ% ofa
I nau rn ncont |
e PONTAR L B0 LB Sasr B LR PG g i J0%, more

preghrathl o delleash 05 %S ﬁrﬁizﬁqbytq)rafﬁmumatmefasmwo speci es sel ected
fromthe group consisting of the salts, crystalline or

anor phous fornms according to the invention nentioned

In one embodiment of the invention, the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-

phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine comprises at least 70% of an
amorphous form as described above, preferably at least 90%, more preferably at least 95%,

and most preferably at least 99%.

In one embodiment of the invention, the hemi-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine comprises at least 70% of a
crystalline polymorph of form A as described above, preferably at least 90%, more
preferably at least 95%, and most preferably at least 99%.

In accordance with the invention, the salts, crystalline or amorphous forms according to
the invention mentioned hereinabove can be used for the preparation of medicaments
useful in the treatment or prevention of illnesses in which the mGluRS5 receptors play a

role. Such illnesses include acute and/or chronic neurological disorders, in particular
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her ei nabove. The dosage at which the salts,
crystalline or anorphous forns according to the

WO pa08/07460T are admi ni stered can vary w thi n w PET/EP2001/663721

and will, of course, have to pﬁgdj usted to the
i ndi vidual requirenents in each particular case. In

S I N ti;0 . d . far .
é%ﬁet%,gorrgof {hg ?ﬁ[ea rrcl)«%fti %E%%%%nfi g@lé% %gi n; g%%%%r?ﬁ,agalgglﬂvgrs damage,
filefeewladshgr drng oy dibous¢ induoSl, ngnay isdvotine2@, opgsitarkdagile-X or
ghhél nore preferably fromabout 0.5 ng to about 5 ng
perlaay. The daily dosage nay be adm ni stered as

singl e dose or in divided doses and, in addition, the

er. limt can also be .exceeded en this js-found t.o0
3B Pl B S AP P S R o i oh B LB 8o can e
wkedah nictieodsefl ttefing ny dtrabd seleeted froamiie ghewscdnsistisg of acute and/or
T A L B e L C R
ahoapai, Bofectign bgnimsbbudr dAnnge, fiihoewhbtbat dig@ Hisease induced,

about .2 or from about 0.001.t0 ghqut . Example . . .
B el oSS A o r R iR PO st M e Rminisering
& Chindividudd fih effetiit¢ arapontpifeny kpecizs Seleakdnfiedythe group consisting of
h}?esal&rn% glgf_%t%h{n?} -é’¥ ér%tggﬁi{%g %fo rnfy: arclzcg rldlr}l% to lrrlleeirneelzntﬁ)%rrr%rﬁio%fed
Reretmabowe: 4- [ | - (4-f1 uor o- phenyl ) -2, 5-di net hyl -1 H m dazo

| - 4-ylethynyl] -pyridine can be formed upon salt

formation with or without seeding with formA of the
Thadesaye dtattacls dietsalits) casralinp oo piiodi us 6 reericca BigamtlasSinvention

B IRAR pafl 1 SOLH BB Byt o
bndivided] réquiietredtstin eahefadnidlin dags,. [athetcasti df birdl @dmieitedtion the
BAIP R TRl 1 BESBNIEL 362 LSty o s
B8 pay @tabott 10 g ethdrsell 6lord pgefahblgfiehh ab@t4:5 mg to about 5 mg per
h!w_ ] ﬁé ]zilai yoéo%égehrggy f)g éc?rr’li?ﬁsgc!rgg gshs¥r|1gle|: (Ii_gsle it 9naéi9/}d_eé H%lse%taqu , in
addition, the upper limit can also be exceeded when this is found to be indicated.
In a further embodiment, the dosage at which the salts, crystalline or amorphous forms
according to the invention are administered ranges from about 0.001 mg to about 5 mg,
preferably from about 0.001 mg to about 3 mg, from about 0.001 to about 2 mg, or from
about 0.001 to about 1 mg.

Example 1
Preparation of form A of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-

dimethyl-1H-imidazol-4-ylethynyl]-pyridine
General

Form A of the mono-sulfate salt of 2-chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-
imidazol-4-ylethynyl]-pyridine can be formed upon salt formation with or without seeding
with form A of the mono-sulfate salt in an appropriate solvent system as e.g. 2-

propanol/water, or by re-crystallization of form A of the mono-sulfate salt in solvents
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pyri di ne was dissolved in 610 nL of 2-propanol. The

solution was filtered and the filter rinsed with 3 1
wWorkoosf749pr opanol . To the conbi ned sol uti ons aP@I/EKP200B063721

of 30 nL of water and 18.91 g § sulfuric acid (97 %

was added drop-w se. The sol ut| on was cooled to 0-5

Q&Pﬁ?ﬁgt&%o%ﬁn% I)g ei??l%trﬂg a%gtogﬁr%%v\ﬁf ﬁq'gcg[har-lr ethernol 2-

ues were
ppan@Cycetindcidr i-edamdl, Wrﬁﬁnbl 9% subfaric had (11(81 hz/v)
Yield: 69.1 g (87.1 % . Form A seeding crystals can be

g%ﬁ%ﬁ?ﬂtﬁg plf,?&g]ggeo%i ng crystallization of a hot

'on "0 of the nono-sulfate salt of
2-chloro-4-[1-(4-fluoro-phenyl)-2,5-dinmethyl-|H mdazo
b1.0 g-of Pehlproy|1-Cdpiiwordi prenyln- 210 dimhetofl- IH -pnoleaelol-ylethynyl | -
r

ﬁl{l(flféerzgr (hﬁ%gvgtd(?n gl(p 1(%L5[g 8. O%ghérg)é r”ﬁ\?/e asg}dﬁ%]n f]ﬂgred an%i the filter
pnegerith élsméfofﬂqrrnpmqbfT(t the combinedsbfusipes s alixture of 30 mL of water

IR br T v f 1 VRI )
FRTR PR BT ReFRER M Al 70 Stk ot bRl Boled to 05
298 @chaeg Was perfa)rrr@anw L as Iﬁheégrhffém |soin:1 ehidfierwerBfiéretlhvashed with

6, 0
ﬁ%ﬁw%ﬂ% (?E[?)S%Hf?r g 50 iy for 18 Vi1 & 8719
| Him dazol -4-yl ethynyl] -pyridine CGeneral Form B of
Foran Aonadisgtrysthle cglagq pispared upon cooling crystallization of a hot solution of
I - 4- @D, ;
FsOuOf Biclnbha i‘hfaté HRRRENNLA 12 PRIl D A BiAaRA- 1
aoidazal B dethpmyl pyrfl@mmrAlQ)ml phepnemook Wientwlisglte 0@ the solid

geg4d¥1§péans%sf %[%Ed A fFiedat 30 i gﬁcoo Lygher or 1IN

uric acl upon see Ing crystallization
of the nono-sulfate salt of
2-chloro-4-[1-(4-fluoro-phenyl)-

301% &a&%&byémkmfmﬂ%z(qlthélmxhstsmfmIs;u pyridine in

sol vent Sy stens as e. g - ropano [wat er . Preparatlon
ﬁRBEemmciB TgCtEAM AR GA-sfirveles arienl dofl dffean degftthemono-sulfate

&1 Ck A0 fiy Eibaded kd yor o- phenyl ) - 2, 5-

Example 2
Preparation of form B of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-

dimethyl-1H-imidazol-4-ylethynyl]-pyridine
General

Form B of the mono-sulfate salt of 2-chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-
imidazol-4-ylethynyl]-pyridine can be produced by solvent equilibration of form A of the
mono-sulfate salt in solvent systems as e.g. 2-propanol/water or 1 N sulfuric acid, or upon
seeded cooling crystallization of the mono-sulfate salt of 2-chloro-4-[1-(4-fluoro-phenyl)-
2,5-dimethyl-1H-imidazol-4-ylethynyl|-pyridine in solvent systems as e.g. 2-

propanol/water.

Preparation procedure
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di met hyl -1 H-i m dazol -4-yl ethynyl] -pyridi ne was

dissolved in 3 m 2-propanol and 1nm water at 6Q0C to
wee@dozesIn cl ear solution. The clear sol uti on MBEP2007/063721

seeded with form Bof the nono-sylfate salt and seal ed

at roomtenperature. Single crfsjt als were forned after

S edi tals.c epay ed r '
RSN ot S R o7k BB RE PO R bR B2
dimhdthdf 1 F2~mhdagolet-glethynyl] -pyridine was dissolved in 3 ml 2-propanol and 1 ml

| - (4-fl uoro-phenyl) -2, 5-di hyl -1 Hi m dazol - 4-yl et hy
{mﬁf ALOQ30tp rdRIT A < @rpﬁogwﬁlg?f%&amlwowa% seqdyifyitagorm B of he
ARG fuERREAIRAM &aled REroInY fe&ﬁ@e\a@tareswngre%gyseaus WaLMrmed after 3 days.
tenperature for approximately 3 weeksS. The solids were

filtered via a glass fjilfer to afford crystalline for
BRSNSy Srbhie Hrgﬁaéei"ax {oraratin et SAEuREe Bt of f@iRe\cH! the mono-

Rl RReSAIt 08 S-Bforb o M- Bi-Bfiorobsh APIND; S HInk@h @- 1$litidazol-4-ylethynyl |-
XRPD-pattern, IR-spectrumand TGA-curve of a_typi caP’ .
PYIdiBs ¥ HPFAMBNBF ANt e | STV faAT P18 SPPesptETg. (TaF glyriyyyvas stirred at

Fd ol E@SpctathiR Br aﬁ‘%?f%a@el@ 3 RreeRATRE bdHls Verd MEdRIViRh olbfilter to
(0]

hem - sul f at e sal
oif | coysillmng form A of the penpriaHgte palbass weficaks- hy | -

| Hi m dazol -4-yl ethynyl] -pyridine General Form A of
the hem -sul fate salt of

-chl oro-4-11.- (4-f1 uqraq-phenyl)-2 5-di net hyl -1 H m dazo
fol stgﬂeém%wﬁ of Ty Bt @aﬁOﬁgﬁﬁF Silliced by sol vent
BRRD-pdatedd, IROspeétrii@ramd A ©A-cihe omangpisdllb@adfdosalbt ofithe mono-sulfate
solvents,as_e.g. water. It can al so be prepared by
st are Yetedm Elﬁ%lrg?éﬁo &r digestion of formA of the
nono-sul fate salt in solvent systens conprising but

not limted to water, water/nethanol (e.g. 4:1, v/v),
wat er/ ethanol (e.g. 4:1, VaE—%mTP—]&ét er/ 2-propanol (e.g.

3:Prepathtion of TR &l the Re{-ORBRLEE oF 21CHIoRS-4T[ QXM R0PS-phenyl)-2,5-
t he nono-sul f ate of

2- chl or o- 4- [ | - ( 4impihyldHprEdaol-4lgbynyepyiding H ni dazo
| -

General

Form A of the hemi-sulfate salt of 2-chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-
imidazol-4-ylethynyl]-pyridine can be produced by solvent equilibration of form A of the
mono-sulfate salt in solvents as e.g. water. It can also be prepared by re-crystallization or
digestion of form A of the mono-sulfate salt in solvent systems comprising but not limited
to water, water/methanol (e.g. 4:1, v/v), water/ethanol (e.g. 4:1, v/v), water/2-propanol
(e.g. 3:1, v/v).

Preparation procedure

41 g of form A of the mono-sulfate of 2-chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-
imidazol-4-ylethynyl]-pyridine was mixed with 128 g of water. The slurry was stirred at
room temperature for 2-16h. After all the form A of the mono-sulfate salt had been
converted to the hemi sulfate salt the crystals were collected by filtration and rinsed with

water. The wet cake was dried at 40 °C in a vacuum oven for 48 hrs. The yield was ~93%.
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4-yl ethynyl] -pyridine was m xed wth 128 g of water.
The slurry was stirred at roomtenperature for 2-16h.

weRa0s/074bT the form A of the nmono-sul fate sal t PCEHEPIIOBO63721

converted to the hem sulfate salt the crystals were
collected by filtration and rinsed with water. The wet

40 ,C vac oyen for 48 hrs.
%311“{3“ Ip(]‘jol\j/\éges %gg}néo Oféﬂes 1esugra oepséllr{t ies of formA of
KR@quanem,LIlRﬁsqxeetrmal andXRPA){patet drantypici-lspefformm ahthe hemi-sulfate

igal lot of formA of the
?éi%fHﬂF$]{%%%%f%%5‘e listed in Figures 7 to 9.

Exanpl e 4 Preparation of the anorphous form of the
nono-sul fate salt of 2-Chloro-4-[I-(4-fluorophenyl)-
2,5-dinethyl - | Himdazol-4-ylethynyl] -pyridine
Formati on of the anorphous form Anorphous nono-sul fate
salt of
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dinmethyl-1H m dazo
|- 4-ylethynyl] -pyridine is accessible upon fast
evaporation of a solution in an a appropriate sol vent,
preferably met hanol . Fast Eﬁé%%ﬂﬁéion 0.53 g of

hQFiBn 9f the amorphous form of the mono- sulfate salt of 2-Chloro-4-[1-(4-fluoro-
5-di net hyl -1 Hi m dazol - 4-yl et hy

4-fl uoro- phe
nyI] - pyri @hewyl Mé@ @mﬁwHHdlmlﬁla@dﬂmLetbvnﬁbvmﬁm at
approximately 65 0C. After conplete evaporation of the
sol vent under vacuun} the solid (foam was further
eiagfioq of the amorpheus fosmpo nbar for 18 h. Analysi's

Aﬁﬂﬁ ad rﬁ@fﬁf RNRSsalt of 2- Chloro 4 [1 (4 ﬂuoro phenyl) -2,5-dimethyl-1H-
oro-4-[1-(4-fl uoro-phen - dimeth

EP{-dirl%ﬁl&a}zl@qhyayl PRtLEPAIA Accesy] %,L@pﬁéast g@ppgﬁt]@%é{f g solution in an a

Q%QBﬁfﬁtle esivat, ﬁr@r%reﬁﬂ'@frﬂﬂﬁﬁ%l form XRPD-pattern and
spectrun1of t he anorphous formare listed in

Figures 10 to 11. Formul ati onCapsul e Forrmul ati on (Wt
HrsABUARATRGPN | tem | ngredi ents ng/ capsul e

0.53 g of 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl |-
pyridine was dissolved in 10 mL of methanol at approximately 65 °C. After complete
evaporation of the solvent under vacuum, the solid (foam) was further dried at ca. 50 °C/
5-20 mbar for 18 h. Analysis revealed amorphous 2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-
dimethyl-1H-imidazol-4-ylethynyl]-pyridine.

Solid state properties of the amorphous form

XRPD-pattern and IR-spectrum of the amorphous form are listed in Figures 10 to 11.

Formulation
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10

0.05nm 0.5 ng :2.0 ng 20.0 ng 1. Form A of
monosul fate salt 0.065 0.650 2.602 26.02 2. Lactose

woRmwshydpat e 108. 934 109. 349 107. 398 83.98 3. BUHERN07/063721

Mai ze Partially 60.00 60.00 60,00 60.00 Pregel atini zed
(type 1500) 4. Croscarnell ose Sodium 8.00 8.00 8.00

8.00 5. Povidone %ﬁpgu%ggrn%ﬁatgo% (%et%g?%ﬁ%lpo%)& Sodi um

lauryl sulfate 1.00—+------ === 7. .00 6.00 6.00

B0 8. MagmesiibmsSt earate 1.00 1.00 1n 6ipbuR0 Tot al
200. 00 200. 00 200. 00 200.00 _Manufacturing Procedure 1.

Mx items 1, 2, 3, 4, 5 afd6mgn £-30& abl 09%&er £60 mg
30. mM petne 3. of Znorddifitt 8 7 anmghgd and g0 for 3.602 26.02

ot E%H't?%@ggécg{yfi'ragéo a sultable capsyle; O a08ed A 5303
23Chl staectévibize P4rthallyor o- phenyd)oo2, 5- dé0ed hyl - bédoei daz@0.00
| - 4- plegtibyimiyéd (tygayrsodj ne. 2. A hemi -sulfate salt of
2-Chlaro-4-[1-(4-fluoro-phenyl) -2, 5-di hyl -1 Hi i dazo

| & 4- GIeE P%es- yt1'di ne. 3. SIQOcrystafw3 ne fo%;"ﬂ{;nof 8.00
t Be nboddend 3cat e salt of 15.00 15.00 15.00 15.00
2-Chloro-4-[1-(4-f| uorophenyl),-

265, dg?fﬁPWF‘% f—f—qh%edazol 4-yl ét¥ynyl 1-pyridine
cAiar ataleri zed by at | east thredOpeaks G@&l ect ede.bdom  6.00
the foll owing  X-r diffracti peaks ained. with a
alka St At o o Theca (dag)) = otd Ti3cal¥y",? 100
18. 1, Tedl 9, 19.6, 22.6, 22.9R00IH. 7, 200.00 and 22008 ( 200.00
0.2

Manufacturing Procedure

1. Mix items 1, 2, 3, 4, 5 and 6 in a suitable mixer for 30 minutes.
2. Add items 7 and 8 and mix for 3 minutes.

3. Fill into a suitable capsule.
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2Theta). 4. A crystalline formof the nono-sulfate
salt of 2-Chloro-4-[I|-(4-fluorophenyl)-

wQ2®8a748e1 hyl - | H- i m dazol - 4-yl et hynyl | - pyri di nBCT/EP2007/063721

characterized the follow ng X-ray diffraction peaks
obtained with a CuKa radiation™at 2q (2Theta (deg)) =

9.8, 13.4, 14.2, 18.1, 18.9, 9,68, 22.6, 22.9, 25.7,

27.1 and 29.9 ( 0.2 2Theta). 5. crystalline form of

t he nmono-sul fate salt of

2-Chloro-44[1-(4-fluorop [) - .

2 5 afmen o TSR b - grs- g -25-dimethy-1H-
ohidnzad tdeylethenyl byytithiee X- r ay powder diffraction pattern

shown on figure 1. 6. A crystalline formof the

nono-sul fate salt of 2-Chloro-4-[I-(4-fluorophenyl)-

2, 5- d2.net hylhehtitsulfatd ad obf 24 Chiloed Ay [y (4} A pyroipdhiend ) -2,5-dimethyl- 1H-

acgorjillngt%o e}E one of claiml1l or 3 to 5

CREPACT e F2ey —éy% ""Fnfrared spectrum havi ng sharp

bands at 3068, 2730, 2618, 2236, 2213, 1628, 1587,

1569, , 1518, 1384, 74, 1295 1236, 1168, 57 ,
1064, >10192 Cé’(?gaﬂh%ﬁéé,rm % e&Hﬁn%‘?%g&%?ait‘?2“:13141811??‘%)][}%2‘%“0‘

phatst)ad,bidiaethel- nHafiddrel-nrohohwivl |f gitrelisadHaraterized by at least three
2-Chloro-4-[1-(4-fl uorophen If) ) ) o
peass gxlepstchiyom) the fopEnEck . %f ErCHy R Praks 9PFaiRfidreth a Cug radiation at

ding t ne i gyl t o
IREPEEHIRR AL B B0E P P alos b e aRan 37 prdane 02
2T1&ta)A crystalline formof the nono-sulfate salt of
2-Chl oro-4-[1-(4-fluorophenyl) -
2,5-dimethyl -1 Himdazol -4-yl et hynyl ]-pyridine
charagteri AQﬁiysth)ﬂir&tfohﬁ?ﬁthdﬂibﬁ@sﬁl&&t§al&ﬁ|29@ﬁl©gb—fl_f[®f(l4—ﬂuoro—
the follow n -ray .diffraction peaks obhtaine t :
el P i o st ey g Recigiad tefofowing X-ray

. . , 9 .20 9. 3. (
el Gl i G ripk i R ap SR FRRa PR 142
s& 180, 12.6Q.8120:9423.V -A741- ddduesr o@h@py 2 heta).
2,5-dinethyl -l Himdazol -4-yl et hynyl]-pyridine
characterized by the followi ng Xray diffraction peaks

obt ai ped Witdyseal Atk rih d et heno -8llfaélsa et otsl89) )(4Fluoro-
8.9, 10, Zd, 14.3, . . e .
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine characterized by the X-ray

powder diffraction pattern shown on figure 1.

6. A crystalline form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine according to any one of claim 1
or 3 to 5 characterized by an infrared spectrum having sharp bands at 3068, 2730, 2618,
2236, 2213, 1628, 1587, 1569, 1518, 1384, 1374, 1295, 1236, 1168, 1157, 1116, 1064, 1019,
902, 855, 786 and 674 cm™ (+ 3 cm™)

7. A crystalline form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine according to any one of claim 1

or 3 to 6 characterized by the infrared spectrum shown on figure 2.
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14.7, 15.4, 17.1, 18.8, 19.5, 20.9, 22.5 and 23.8 (
0.2 2Theta). 10. A crystalline formof the

woreowsseht at e salt of 2-Chloro-4-[1-(4-fl uor opP€nyEPI007/063721

2, 5-di net hyl -1 Hi m dazol - 4-yl et hynyl ] - pyri di ne
characterized by the X-ray po er diffraction pattern

Shown&on fl %WS‘? lé}le f%%‘% éﬁﬁ%@{gﬁo 51{1 art]e fIt 5](%10{1 —%—M—)(é_l—ﬂuoro—

nono- Sul f a e sa Y Gor ophe
ph&wbk hetdinpk thiyHt Hmrdwol 44flqtﬂl}etyﬂymicﬂlnqjglmrzuhtanaed by at least three

aorlng 0 a neofcla. 1 or to 10 , . .y
@ %la t%fo AT 5%Ye%?f]§aﬁae R p sr?gwrafgi Wiy frtixa radiation at

IR R SRS O 0 SR 00
Th&d4).1158, 1116, 1082, 1047, 1015, 987, 901, 787, and
673 ( 3 cm1l) 12. A crystalline formof the

nono-sul fate salt of 2-Chloro-4-[I|-(4-fluorophenyl)-
2, 5- do.met hyleristdllineifdaz of 'Ehé-nyd)rﬁi h;lfmyd s]a}tmfm(dilnﬁ) 4-[1-(4-fluoro-

di ane, of iml
BRaPC B b8P EYHTRRe Pt SRy i hutierisad by g falowing X-
an dl@ract?m@ﬁéé%ﬁ abdairféa Wit ITef, hbRGHeH 26uiThekedsa) & 8, 10.2, 14.3,

| oro-4-[1-(4-fluoroph eny°1
24 B 1C$I4Tét7 hyl18.8, m915n2@a22<215a4}dy23e& Hy®9t PThyw).di ne
characterized by at |east three peaks selected from
the following X-ray diffraction peaks obtained with a

Cuka r@di ahi@ystallineXQXa O eeam O ale glfatesalt. of 2-Gh18r0-1-1 1 Q4 -fluoro-

Bt rhaapredsyl Pt mddazil-Aactina FopvricBie shaitter28a by the X-ray

pewdlerstifififaatieén patern Sown &hkigire-44-[ 1 - (4-f 1 uor ophenyl ) -
2,5-di nethyl -1 H i mdazol -4-yl et hynyl ] - pyridi ne
characterized by the follow ng Xray diffraction peaks

obt ai ned V\Atchfs&ll(.ﬁélfarrﬁ afdih@trhéib- allfazélsa(t%ﬂz&ﬂrﬂo((ﬁ%)—)(4ﬂ'~ﬂuoro—

8, 15. 17.3, 18.1, 19.8, .
Bl o o BV 11 i ) Tk RO s pf claims 1
bh@ t Bt hasdthdrat & b ah infRifred spectrum having sharp bands at 3122, 3039, 3003,

39 a2 bidg A PSR | %qshm {439y H7di Fdo. 120,158, 1116,

chBRL 84721015898 Y01, 187 Xmiday 3 roewiaf ydiffraction pattern
shown on figure 7.

12. A crystalline form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine according to any one of claim 1

or 8 to 11 characterized by the infrared spectrum shown on figure 5.

13. A crystalline form of the hemi-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl|-pyridine characterized by at least three

peaks selected from the following X-ray diffraction peaks obtained with a Cug,, radiation at

20 (2Theta (deg)) = 7.4,8.9,11.0, 11.8, 12.8, 15.8, 17.3, 18.1, 19.8, 25.0 and 26.2 (*+ 0.2°
2Theta).

14. A crystalline form of the hemi-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl]-pyridine characterized by the following X-
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16. A crystalline formof the hem -sulfate salt of
2-Chl oro-4-[1-(4-fluorophenyl) -
wQ288a7481 hyl - | H- i mi dazol - 4-yl et hynyl ] - pyri di nBCT/EP2007/063721
according to any one of clains %_or 13 to 15
characterized by an infrared s% ctrum havi ng sharp
ban at. 3364, 3075, 2 2577, .2234 568,
Traggmspeakig talrfém&l 2 Ge: raqiatian atl%é%%itzéé?ggﬁig‘%’ 8.9, 110,
9 Zﬁ§%7l 0 d 620 ( 3 cm
Egﬁ%fgigbfyéfgﬁﬂf%iS#%ﬁgyb g_%%n?§§6 ate salt of
2- Chloro 4 [I-(4 fluorophenyl)

2 5 et e i R O i e DU B 8 -1 a-woro-
pln‘aryh)e:t E{dllmel(’rhybyHtlhﬂdamf dateklyrypegtridim dhewrerand by dureray

8. 18.,. anor nmono-sul fate salt of

Boudit b BB bRURY PP T By

2,5-dinethyI-IFL|n1dazoI 4-yl et hynyl ] - pyri di ne

characteri absepnce of s ea

o D pacoe ot 8 e heflosh e S AL PRRSASY A ftuoro-

phaityp - bﬁm’dﬁem;fl PH 36hid2bB 2yl 2] | ﬂ.}ﬁﬁﬁme do8alingltd Ay one of claims 2

15 3 6,, 1157, 1130, 111

%?f"s&gﬁ?‘ énzeﬂléy %{h]&ffrérﬁsl sgﬁgtﬁ_une %ag %l?aﬂ) %an(%g”lt %g\%} 3075, 2717,

2500 preau 3280 t 36801 6312 €585 s67s L8 1dat 458s d 1B, td72, 1222, 1159, 1084, 1038,
- rQ-4-[1-(4-f1 uar enyl )r

%ﬁ“%hﬁﬁg?’?ff%-7lléﬁ6ﬁ1ai}§?g&1%9 ;91’%9 hynyl ] - pyri di ne

characteri zed by the infrared spectrum shown on figure

11. 2 o] ccor, t.o rei n

east roos Seinitare RS telRptry i st s bR 1Sl goro-

pﬂ@ly@f-z,ﬁldﬁma‘&yﬂclﬂarrﬁ&azoﬂl yle@h;@@ﬂp@unﬂnea&cofdﬁhm an® one of claim 1

clajm2, wherei 0% are rystal lipe

S sl B el Srrsbbh Soka et 8517, 22

A conpound according to claim1l, wherein at |east 70%

are a rph us _accor di cIa|n11

e oot R S RLT T b hE SR ST salt SEFThlogt§l g fluoro-

pl@e@l)ai mdimethyR21 @¥rinddo) 8 tybdthyrye lﬁﬁrcml@&gwc@arngd bpaalysence of
arp 9(f rag:f lpgellkryu? 1tts %RI’B gagte?nnanac{}%rr grfll (1)n re(? srprer:]ctarlgr%qlavmg sharp bands at

2730, 2592, 2219, 1633, 1586, 1570, 1513, 1375, 1226, 1157, 1130, 1115, 1084, 1040, 986,

903, 848, 788, 712 and 670 cm™ (+ 3 cm™).

19. An amorphous form of the mono-sulfate salt of 2-Chloro-4-[1-(4-fluoro-
phenyl)-2,5-dimethyl-1H-imidazol-4-ylethynyl|-pyridine characterized by the infrared

spectrum shown on figure 11.

20. A compound according to claim 1, wherein at least 70% are a crystalline

polymorph according to any one of claims 1 to 12.

21. A compound according to claim 2, wherein at least 70% are a crystalline

polymorph according to any one of claims 13 to 17.

22. A compound according to claim 1, wherein at least 70% are amorphous

according to claim 18 or 19.
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to claim18 or 19 and one or nore pharmaceutically
acceptable carriers. 24. A process for the preparation

wotoog/ozwsapound of any one of clains 3 to 7, coPQI/EBINY063721

the steps of (a) salt formatio 5_of
2-Chloro-4-[1-(4-fluoro-phenyl)-2,5-dinmethyl-1Himdaz
ol -4- ylethynyl] -pyridine with sulfuric acid in
2-propanol w th subsequent spontaneous precipitation,
or (b}3.re- sphstraddeiial canpaoHitidre nppristhycd sabifacedrdimg(ta)laim 1 or 2 or
in L ACN wat er. t hanal t hano | PA (X .
1 Sl St A8 RIng RAIBr i 80P 7 b rpBEbLS frgy according
Rbclaifd [ eckssidfor or meorp pbpamatitonallpiccaptoblepauieds. of any
one of clains 8 to 12, conprising (a) solvent
equi li bration of the conpound of any one of clains 3
to 7 R4 | PApnateesfof Bielprepavdtionost a(dompoend oy styadhd ofictegms 3 to 7,
thrge1 rciqgg%un;j offany one of clains 3 to 7 in | PA/ water
tETR e TPy @ or " (c) digestion of the conpound of
ey sonermhtiel of 2rEhBro-at-[1 - {(4afl agroghieayls12l F-dimath@elilthimitazol -4-
RSP SR BE TR Sl SETDRHP Sl SR RE,
pouipitatio@toron of the conpound of any one of clainms 3

7 1in ter b) ,re-grystalli zi dj gest i ng ,of
b oo Plhsp Pkt af oyl im AN BNl fqib &b ihanol,
i, exétiveichianalctapel, or [RA/19%wulfjiric wad éro:1,etHanol (e. g.
4:1, v/v), or water/2-propanol (e.g. 3:1, v/v). 27. A
process for the preparation of a conpound of any one
of cl 25.ms A§redesslfBr theqruyyarstiongofdi ®@sgiovind @f hieomosfabiimel 8 to 12,
of cl.aim1l in nethanol and fast evaporation of the
§YPVRHPE at about 65C under vacuum

(a) solvent equilibration of the compound of any one of claims 3 to 7 in [PA/water (3:1
v/v), or
(b) re-crystallizing the compound of any one of claims 3 to 7 in [PA/water (e.g. 3:1 v/v), or

(c) digestion of the compound of any one of claims 3 to 7 in aqueous sulfuric acid.

26. A process for the preparation of a compound of any one of claims 13 to 17,
comprising
(a) solvent equilibration of the compound of any one of claims 3 to 7 in water, or
(b) re-crystallizing or digesting of the compound of any one of claims 3 to 7 in water,
water/methanol (e.g. 4:1, v/v), water/ethanol (e.g. 4:1, v/v), or water/2-propanol (e.g. 3:1,

v/v).

27. A process for the preparation of a compound of any one of claims 18 or 19,
comprising dissolving the compound of claim 1 in methanol and fast evaporation of the

solvent at about 65°C under vacuum.

28. A compound according to any one of claims 1 to 22, for the use as

therapeutically active substance.
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28. A conpound according to any one of clains 1 to 22,
for the use as therapeutically active substance. 29.

wais@sof46a7 salt according to claim1 or 2 or a PCI/EP2007/063721

crystalline formaccording to_?c?y one of claim3 to 17

or an anor phous form accor di ng“to claim18 or 19 for

the prgventio n j

sel ec% %d f{rj%em ta%gﬂ ?{())6&1% onS| g% T% 29 ? gjfégﬁlgﬁéﬁn pecording to any

ohe ofnilamnEier 161 cugm@ahordho;m:srfdsn s;carahmgm tlhiowll &or Hhbor ¢ieyprevention

gnd/fno {hte gtntlenet tfrc'[%ofdlegseseﬁzateS rf‘ro(f"n ﬁ%e él’l?l%)uéoen V\Eg Jtlghof ac&te and/or

dtrodlcsea&éogltujll dlsedﬂ,er.‘l,l i p\e&nyulamnmty, roe iarethe ologtsiany pf chronlc and
atlg]helug op)§o 2 1(';_\rl1'I trlglgda‘?r?s]t l%qt mz’lge cf?llurew 2@8?23 g?g;(:i%%aﬁsleg ué:ed

rmdargzammmtmérme obesity, Fegfilcehor Amdknor preventi on of

di sorders selected fromthe group consisting of acute

and/ or chroni c neurol ogi cal disorders, in particular

anxi ed, oUsdara ctoll’rq)otulndatctmdimgmiﬁ amhomrbfcclaaémsilamm éor the

Ereb)&fag 8% g g;l %gm%gﬁtlor gme tr aYmrgn‘%C}a%ﬁﬁcgr &iﬁf\zent(ﬁ F dlsorders SElected
ﬁrbﬂstlhte yroupr @gkisirgofacuuhid Smchidhic deuralopioal cﬁmdetrl;len particular
tre 3 @lng/og?él)re ntion qf dt sorderst ﬁ d[l om
ey B8ReRlo gy Bitohind osilsPah" BieRiPn SERS 106 Bimage,
fadlurcovioghaalrug bsdisees mdutddl, panibydndomtinainoe] elbagity, dradilerX or
éhg treatnment of chronic and acute pain, protection

st |iver damage, failure whether drug or disease
i nduced, urinary incontinence, obesity, Fragile-X or

Autism 32, Th vention as d

%N °4a metﬁoc\ FOF e {rtmRt sndror prevee(rjltlgr? ro?dlsor 2sSselected from the
group consisting of acute and/or chronic neurological disorders, in particular anxiety, or
for the treatment of chronic and acute pain, protection against liver damage, failure

whether drug or disease induced, urinary incontinence, obesity, Fragile-X or Autism.

32. The invention as described hereinabove.



